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[Abstract] 

Disclosed is a scheme for adapting a mobile communication system to a state of 
a channel thereof. In a repeated transmission of a packet in a link adaptation 
scheme, and in the retransmission of a packet in each of an Automatic Repeat 
5 reQuest (ARQ) scheme and a hybrid ARQ scheme, whether to perform a 
decoding and a Cyclic Redundancy Check (CRC) is determined by using a 
received Carrier to Interference ratio (C/I) of a pilot channel or of a pilot symbol. 
Through feedback of an ACKnowledgement (ACK), a Negative 
ACKnowledgement (NACK), and a signal for requesting the retransmission 

10 according to a result of the CRC, the increase of a throughput of a channel, the 
reduction of power consumption, and the decrease of a required storage capacity 
of a storage device of a transmitter due to a reduction of feedback delay time, can 
be accomplished. In a case when a value of the received C/I of the pilot is greater 
than an upper threshold which, following the decoding, guarantees packet error 

15 probability below a prescribed value, the decoding is performed, and then the 
CRC is checked. If there is no error as a result of the CRC, the ACK is sent to the 
transmitter, and the repeated transmission or the retransmission is stopped. 
Otherwise, repeated transmission or retransmission is requested. Further, in a 
case where even though this value of the pilot C/I or the accumulated value is 

20 combined after the retransmission is performed by the maximum number of 
times of the repeated transmission, this value of the pilot C/I or the accumulated 
value is less than a lower threshold for which it is certain that the error is most 
likely to exist, the NACK is sent to the transmitter to give up the transmission 
from the beginning, or the retransmission and the repeated transmission are given 

25 up, and then the packet is transmitted again from the beginning. In a case when 
the value of the pilot C/I corresponds to the mean of the upper and lower 
thresholds, the repeated transmission or retransmission is requested. 
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[ABSTRACT OF THE DISCLOSURE] 
[Abstract] 

Disclosed is a scheme for adapting a mobile communication system to a 
state of a channel thereof. In a repeated transmission of a packet in a link 
5 adaptation scheme, and in the retransmission of a packet in each of an Automatic 
Repeat reQuest (ARQ) scheme and a hybrid ARQ scheme, whether to perform a 
decoding and a Cyclic Redundancy Check (CRC) is determined by using a 
received Carrier to Interference ratio (C/I) of a pilot channel or of a pilot symbol. 
Through feedback of an ACKnowledgement (ACK) 5 a Negative 

10 ACKnowledgement (NACK), and a signal for requesting the retransmission 
according to a result of the CRC, the increase of a throughput of a channel, the 
reduction of power consumption, and the decrease of a required storage capacity 
of a storage device of a transmitter due to a reduction of feedback delay time, can 
be accomplished. In a case when a value of the received C/I of the pilot is greater 

15 than an upper threshold which, following the decoding, guarantees packet error 
probability below a prescribed value, the decoding is performed, and then the 
CRC is checked. If there is no error as a result of the CRC, the ACK is sent to the 
transmitter, and the repeated transmission or the retransmission is stopped. 
Otherwise, repeated transmission or retransmission is requested. Further, in a 

20 case where even though this value of the pilot C/I or the accumulated value is 
combined after the retransmission is performed by the maximum number of 
times of the repeated transmission, this value of the pilot C/I or the accumulated 
value is less than a lower threshold for which it is certain that the error is most 
likely to exist, the NACK is sent to the transmitter to give up the transmission 

25 from the beginning, or the retransmission and the repeated transmission are given 
up, and then the packet is transmitted again from the beginning. In a case when 
the value of the pilot C/I corresponds to the mean of the upper and lower 
thresholds, the repeated transmission or retransmission is requested. 

[Representative figure] 
30 FIGS. 6 and 7 
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[SPECIFICATION] 

[TITLE OF THE INVENTION] 

METHOD FOR IMPROVING THROUGHPUT AND POWER 
5 EFFICIENCY OF LINK ADAPTATION SCHEME AND ARQ SCHEME 
IN MOBILE COMMNICATION SYSTEM 

[BRIEF DESCRIPTION OF DRAWINGS] 

FIG 1 is a conceptual view illustrating slot transmission-reception timing 

10 of an HDR downlink and an HDR reverse-link or uplink according to a preferred 

embodiment of the present invention; 

Fig. 2 is a flow chart illustrating an algorithm in which an AT requests a 

data transfer rate from an AN according to a preferred embodiment of the present 

invention; 

15 FIG 3 is a conceptual view illustrating the length of a packet according 

to a downlink data transfer rate of the HDR according to a preferred embodiment 
of the present invention; 

FIG 4 is a flowchart illustrating an algorithm which requests the 
retransmission during the occurrence of an error in the hybrid ARQ scheme 
20 according to a preferred embodiment of the present invention; 

FIG 5 is a conceptual view illustrating slot transmission-reception timing 
of a downlink and an uplink of HDR according to a first embodiment of the 
present invention; 

FIG 6 is a flowchart illustrating an algorithm in which an AT requests a 
25 data transfer rate from an AN, or the AT transmits an ACK or a Negative 
ACKnowledgement (NACK) to the AN in a HDR system according to a first 
embodiment of the present invention; and 

FIG 7 is a flowchart illustrating an algorithm in which an ACK or a 
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NACK is transmitted in a hybrid ARQ scheme of a lXtreme system according to 
a second embodiment of the present invention. 

[DETAILED DESCRIPTION OF THE INVENTION] 
5 [OBJECT OF THE INVENTION] 

[FIELD OF THE INVENTION AND PRIOR ART IN THE FIELD] 

The present invention relates to a scheme for adapting a mobile 
communication system to a state of a channel thereof, and more particularly to a 
method for improving throughputs and power efficiencies of a link adaptation 

10 scheme, an Automatic Repeat reQuest (ARQ) scheme and a hybrid ARQ scheme 
in a mobile communication system. 

In mobile communication, according to the distance and shadow, the 
attenuation of a propagation path changes, and interference and fading among 
systems are intense as well, so that variation of a Carrier to Interference ratio 

15 (hereinafter, referred to as "C/I") according to a state of a channel (hereinafter, 
referred to as "channel state") is considerable. A link adaptation scheme controls 
the amount of data according to the channel state, to increase throughput of the 
channel. The link adaptation scheme adaptively selects a coding rate and a 
modulation scheme, so that a data transfer rate is increased in a good channel 

20 state, whereas a data transfer rate is decreased in a bad channel state. The data 
transfer rate is determined according to the coding rate and the modulation 
scheme, both of which enable users to communicate in a prescribed reliability 
according to the channel state. When a received C/I is high, the data transfer rate 
is increased by using a code of a high coding rate and by using a high level of the 

25 modulation scheme. On the contrary, when a received C/I is low, the data transfer 
rate is decreased by using a code of a low coding rate and by using a low level of 
the modulation scheme, where reliability of the channel is raised instead. A 
receiver feeds back to a transmitter the data transfer rate determined by 
predicting variation of the following channel on the basis of the received C/I, or 

30 feeds a value of the received C/I itself back to the transmitter. In a case of the 
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latter, a base station determines the data transfer rate. The link adaptation scheme 
is also called "an adaptive coding and modulation scheme." 

On the other hand, there is an Automatic Repeat reQuest (ARQ) scheme 
for checking a Cyclic Redundancy Check (CRC) of a received packet, and for 
5 requesting a transmitter to retransmit the packet when the CRC is checked with 
an error. In the ARQ scheme, because the retransmission is requested in a case of 
a bad channel state so that the transmitter may retransmit the packet repeatedly, 
an actual data transfer rate is reduced, and reliability of a channel is raised as 
well. Namely, the ARQ scheme allows for adapting itself to the channel. There is 
10 another scheme called "a hybrid ARQ scheme." In the hybrid ARQ scheme, by 
using the CRC together with an Error Correcting Code (ECC), a coding rate is 
reduced during the retransmission and retransmitted packets are combined and 
then demodulated. 

In the above link adaptation scheme, the coding rate and the modulation 

15 scheme are determined according to the C/I of a received signal. It is usual that 
most of received C/Is of traffic channels use received C/Is of pilot symbols or 
pilot channels. When the received C/I is low, a low coding rate and a low level of 
a modulation scheme are selected, and simultaneously, in order to increase a bit 
energy-to-noise ratio, the same packet is repeatedly transmitted. Then, repeated 

20 packets are also combined on the receiving side. For example, in a High Data 
Rate (HDR) air interface specification of Qualcomm Inc., a packet is going to be 
repeatedly transmitted sixteen times in 38.4 [kbps]. As repeated transmissions 
like this cause transmission of the packet to take a long time, a prediction error of 
the channel becomes larger. For this, the coding rate and the modulation scheme 

25 cannot quickly change with variation of the channel. As it takes a long time to 
transmit the packet at a low data transfer rate, resources are also occupied for a 
long time, which causes throughputs of the channels to be reduced as a whole. 

Next, the prior arts will be described with an example of a mobile 
communication system based on forward-link or downlink of the HDR 

30 specification suggested in 3rd Generation Partnership Project 2 (3rd GPP2), in 
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order to supplement data communications of IS-2000. The above-mentioned 
transmitter becomes an Access Network (AN), and the receiver becomes an 
Access Terminal (AT). In a physical layer of HDR according to the link 
adaptation scheme, there are thirteen types of transmission schemes with a 
5 combination among three modulation schemes including Quadrature Phase Shift 
Keying (QPSK), 8-ary Phase Shift Keying (8PSK) and 16-ary Phase Shift 
Keying (16 Quadrature Amplitude Modulation: 16QAM), three coding rates 
including 1/4, 3/8 and 1/2, and the number of slots by which the packet is 
repeated. FIG. 1 is a conceptual view illustrating slot transmission-reception 

10 timing of an HDR downlink and an HDR reverse-link or uplink. The structure of 
a transmission packet includes 2048 chips per slot, and the modulation scheme 
uses QPSK, 8PSK, and 16QAM, etc., according to a data transfer rate. As 
illustrated in FIG. 1, in the manner where one chip is assigned to half a slot, 96 
chips are assigned to each of two pilot channels. Because a pilot symbol is 

15 always transmitted with the same electric power as that of a traffic channel, a C/I 
of the traffic channel can be estimated by using a C/I of the pilot channel. 

Fig. 2 is a flow chart illustrating an algorithm in which an Access 
Terminal (AT) requests a data transfer rate from an Access Network (AN). The 
AT searches each and every slot for a preamble, and ascertains if the preamble 

20 corresponds to information provided to the AT If the AT ascertains that a packet 
is provided to the AT, the AT checks the length of the preamble to ascertain if the 
data transfer rate corresponds to a data transfer rate requested by the AT. If the 
data transfer rate corresponds to the requested data transfer rate, by using a value 
of a C/I estimated for a pilot channel in the packet, the AT determines a data rate 

25 at which the AT can receive the packet, and then transmits and feeds the 
determined data rate back to a transmitter. At this time, a channel through which 
the determined data rate is transmitted and fed back to the transmitter, is called "a 
Data Rate Control (DRC) channel." FIG 3 is a conceptual view illustrating the 
length of a packet according to a downlink data transfer rate of the HDR. One 

30 packet is going to be repeatedly transmitted for a time period of 16 slots at a data 
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transfer rate of 38.4 [kbps], and is going to be repeatedly transmitted for a time 
period of 8 slots at a data transfer rate of 76.8 [kbps]. On the other hand, both 
1843.2 [kbps] using a code of 1/2 and 8PSK, and 2457.6 [kbps] using a code of 
1/2 and 16QAM are transmitted at intervals of one slot. Hence 5 in a case of a low 
5 data transfer rate, the length of the packet is so long that a transmission scheme 
cannot quickly change with variation of the channel, which causes a waste of 
wireless resources. What's more, since a Time Division Multiplexing Access 
(TDMA) scheme is used among users in the downlink of the HDR, in a case 
when the users, who make use of a low data transfer rate, occupy plenty of slots, 

10 it is problematic that the overall throughput becomes very low. 

Next, the prior arts will be described with examples of the ARQ scheme 
and the hybrid ARQ scheme of lXtreme standards suggested in 3rd GPP2 in 
order to supplement data communications of IS-2000. FIG 4 is a flowchart 
illustrating an algorithm which requests the retransmission during the occurrence 

15 of an error in the hybrid ARQ scheme. If a receiver receives a packet, the 
receiver ascertains if there exists the same packet which has been previously 
received. If so, the receiver combines the currently received packet with the same 
packet previously received. Then, the receiver decodes a combined signal, and 
checks a CRC. If the CRC is checked without an error, the receiver sends an 

20 ACKnowledgement (ACK) to a transmitter. If the CRC is checked with the error, 
the receiver request the retransmission of the packet. The ARQ and the hybrid 
ARQ are the schemes that decode the received packet to check the CRC in order 
to determine whether to retransmit the packet. In a case where a channel state is 
very bad, an error is most likely to be continuously detected in the process of the 

25 CRC check following the demodulation. On this, the retransmission is 
continually requested. In this process, a repeated decoding unnecessarily 
consumes an enormous amount of power. Feedback delay time increases by the 
amount of time required for the decoding. If a continuous retransmission is 
requested and feedback time is delayed as well, the transmitter has to continually 

30 store a large number of packets, and therefore needs a mass storage device. Even 
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though both the ARQ and the hybrid ARQ are the schemes capable of 
automatically adapting to the channel state, because the decoding processes are 
performed whenever the packets are received even when there is a strong 
likelihood of the errors in the packets, power consumption and delays are caused 
5 by the decodings, and storage capacity of the storage devices required in case the 
channel states are very bad, becomes large. 

In conclusion, the schemes for adapting transmission methods and the 
number of times of the transmission to the channel states to increase throughputs 
include the link adaptation scheme, the ARQ scheme, and the hybrid AQR 
10 scheme, etc. When the channel states are not good, the link adaptation scheme 
has demerits causing decrease of the throughput, and both the ARQ and the 
hybrid ARQ schemes have demerits that cause a waste of power, an increase in 
delay time, and the requests for the storage devices by repeating the decodings 
with continuous requests for the retransmissions. 

15 

[TECHNICAL OBJECTS TO BE ACHIEVED BY THE INVENTION] 

Accordingly, the present invention has been made to solve the above 

problems occurring in the prior art, and it is an object of the present invention to 

provide a method for improving throughputs by increasing speed for adaptation 

20 to channels in a link adaptation scheme, an Automatic Repeat request (ARQ) 
scheme, and a hybrid ARQ scheme used in a mobile communication system. 

Furthermore, it is another object of the present invention to provide a 
method for determining whether to decode received packets before checking 
Cyclic Redundancy Checks (CRCs) following decodings, for being able to 

25 require the retransmissions of or stopping the retransmissions of the packets, and 
for reducing power consumption, delays of feedback time, and storage capacity 
of storage devices in the link adaptation scheme, the ARQ scheme, and the 
hybrid ARQ scheme. 

In order to accomplish the above objects of the present invention, there is 

30 provided a method in which in a repeated transmission of a packet in a link 
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adaptation scheme, and in the retransmission of a packet in each of an Automatic 
Repeat reQuest (ARQ) scheme and a hybrid ARQ scheme, a Carrier to 
Interference ratio (C/I) of a pilot channel or of a pilot symbol is estimated, and 
then decoding is performed if the estimated C/I is greater than an upper threshold 
5 which following the decoding, guarantees packet error probability below a 
prescribed value. If not, retransmission or repeated transmission is requested. 
Moreover, if the estimated C/I is greater than a lower threshold for which it is 
certain that the error is most likely to exist following the decoding, the 
transmission is given up from the beginning, or the retransmission and the 
10 repeated transmission are given up, and then the packet is transmitted again from 
the beginning. 

[CONSTRUCTION AND FUNCTION OF THE INVENTION] 

Hereinafter, preferred embodiments of the present invention will be 

15 described with reference to the accompanying drawings. 

A first embodiment of the present invention is as follows. FIG. 5 is a 
view containing a basic structure of the present invention, and illustrates slot 
transmission-reception timing of a downlink and an uplink of a HDR system 
applied to the present invention. When a transmitter has finished transmitting a 

20 packet, after a receiver receives the packet to decode the received packet, the 
receiver checks a CRC related to the received packet, and feeds back to the 
transmitter an ACK, a NACK, etc., aside from Data Rate Control (DRC), 
corresponding to the result of the CRC. The significance of the ACK or the 
NACK may be different from the meaning in a usual ARQ. The ACK of the 

25 present invention is a signal required to stop a repeated transmission or the 
retransmission at the time of ascertaining that there exists no error after a 
decoding of the received signal. The NACK is a signal required to stop a 
repeated transmission or the retransmission because it is certain that the error is 
most likely to continually exist even though the received signal is retransmitted 

30 or repeatedly transmitted. 



- 9 - 



However, the decoding and the CRC related to the received packet are 
not performed each time, but generally, whether to perform the decoding and to 
check the CRC is determined by estimating a C/I of a pilot symbol transmitted in 
time division in the packet or a C/I of a pilot channel transmitted through a 
5 separate channel. In a case when a value of the received C/I of the pilot is greater 
than an upper threshold which, following the decoding, guarantees packet error 
probability below a prescribed value, the decoding is performed, and then the 
CRC is checked. In a case where the packet is repeatedly transmitted or 
retransmitted, a value to which the pilot C/I of each packet has accumulated is 

10 used. If there is no error as a result of the CRC, the ACK is sent to the transmitter, 
and the repeated transmission or the retransmission is stopped in response. 
Otherwise, the repeated transmission or the retransmission is requested. Further, 
in a case where even though this value of the pilot C/I or the accumulated value 
is combined after the retransmission is performed by the maximum number of 

15 times of the repeated transmission, this value of the pilot C/I or the accumulated 
value is less than a lower threshold for which it is certain that the error is most 
likely to exist, the NACK is sent to the transmitter to give up the transmission 
from the beginning, or the retransmission and the repeated transmission are given 
up, and then the packet is transmitted again from the beginning. In a case when 

20 the value of the pilot C/I corresponds to the mean of the upper and lower 
thresholds, the repeated transmission or retransmission is requested. 

FIG 6 is a flowchart illustrating an algorithm in which an AT requests a 
data transfer rate from an AN by using a DRC, an ACK, and a NACK, or 
stopping a repeated transmission is requested in a HDR system according to a 

25 first embodiment of the present invention. In a case where the AN receives the 
ACK or the NACK from the AT, the AN stops a current transmission of the 
packet. Otherwise, the AN continues to transmit the packet at a data transfer rate 
that the AT requests. The AT searches each and every slot for a preamble, and 
ascertains if the preamble corresponds to the packet provided to the AT. If the AT 

30 ascertains that the packet is provided to the AT, the AT checks the length of the 



- 10 - 



preamble to ascertain if the packet corresponds to a low data transfer rate of data 
repeatedly transmitted for a time period of 2 slots or over. In a case of a high data 
transfer rate at which there is no repeated transmission, the AT estimates the pilot 
C/I to transmit only the DRC to the AN. In a case of the low data transfer rate, 
5 the AT estimates the pilot C/I, and then the estimated pilot C/I and a previously 
repeated value of the C/I accumulate to a value if there exists the previously 
repeated value of the C/I. Then, the accumulated value of the pilot C/I is 
compared with the upper and lower thresholds. In a case where the accumulated 
value of the pilot C/I is greater than the upper threshold, the decoding is 

10 performed, and then the CRC is checked. In a case when there is no error 
following the CRC, the AT transmits the ACK to the AN to stop the repeated 
transmission. In a case of the existence of an error, the AT transmits the DRC to 
the AN to continually perform the repeated transmission. If an estimation of the 
C/I is accurate, the AT omits the decoding and the process of the CRC, and can 

15 transmits the ACK at once. On the other hand, in a case where the accumulated 
value of the pilot C/I is less than another lower threshold when the accumulated 
value of the pilot C/I is compared with another lower threshold, the AT gives up 
the decoding, and then transmits the NACK to the AN to stop the repeated 
transmission. The lower threshold is a value for which it is certain that the error 

20 is most likely to exist, even though the value of the pilot C/I or the accumulated 
value is combined after the repeated transmission is performed by a length of the 
packet. The lower threshold has a value which is different from one another 
according to the number of times of the repeated transmission. TABLE 1 is an 
example of correspondence relations among 4-bit DRC symbols, data transfer 

25 rates, an ACK, and a NACK. 



TABLE 1 



4-bit DRC symbols 


data transfer rates and ACK/NACK 


0000 


38.4 kbps 



0001 


76.8 kbps 


0010 


102.4 kbps 


0011 


153.6 kbps (short) 


0100 


153.6 kbps (long) 


0101 


204.8 kbps 


0110 


307.2 kbps (short) 


0111 


307.2 kbps (long) 


1000 


614.4 kbps 


1001 


921.6 kbps 


1010 


1228.8 kbps 


1011 


1843.2 kbps 


1100 


2457.6 kbps 


1101 


ACK 


1110 




1111 


NACK 



In TABLE 1, "short" and "long" respectively denote a short packet and a 
long packet, and 1101 and 1111, which are left over among 16 DRC symbols 
correspond to the ACK and the NACK. 
5 A second embodiment of the present invention is as in the following. FIG. 

7 is a flowchart illustrating an algorithm of an operation using an ACK and a 
NACK in a hybrid ARQ scheme of a lXtreme system. When a packet is received 
from an AN by an AT, the AT estimates a C/I of a pilot channel, and the estimated 
C/I of the pilot channel is accumulated to a previously accumulated pilot C/I, if 
10 there exists the previously accumulated pilot C/I. Also in a symbol of a traffic 
channel, if there exists the same packet which has been previously transmitted, a 
symbol of a current packet is combined with a symbol of the same packet which 
has been previously transmitted. Only if a C/I value of an accumulated pilot is 
greater than an upper threshold, are decoding and a CRC performed for the 
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combined traffic symbols. If it is ascertained that there is no error of the packet as 
a result of the CRC, the AT transmits and feeds the ACK back to the AN to end 
the retransmission. If the CRC is checked with the error of the packet, the AT 
requests the retransmission from the AN. The packet without the error is passed 
5 to a higher layer, and decoded data and the accumulated pilot C/I are deleted. On 
the other hand, if the accumulated C/I is less than the upper threshold, the 
accumulated C/I is compared with the lower threshold. If the accumulated C/I is 
greater than the lower threshold, the AT requests the retransmission of the packet. 
If not, the AT transmits the NACK to give up the retransmission, and then the 

10 packet is transmitted again from the beginning or resources are assigned to other 
users. The lower threshold is a value for which it is certain that the error is most 
likely to exist, even though the value of the pilot C/I or the accumulated value is 
combined after the retransmission is performed by the maximum number of 
times of the retransmission. The lower threshold has a value which is different 

15 from one another according to the number of times of the retransmission. 

Because other than the usual ARQ or hybrid ARQ scheme, the 
unnecessary processes of the decoding and of the CRC can be eliminated in 
advance by comparing the value of the C/I before the decoding, the increase of 
power consumption, feedback delay time, and a requisite for storage capacity of 

20 a storage device of a transmitter can be reduced. 

[Effect of the Invention] 

As described above, in the present invention, at the time of a request of a 
repeated transmission of a link adaptation scheme, or of the retransmission of an 
25 ARQ or hybrid ARQ scheme, by performing a decoding and then checking an 
CRC when packet error probability can be maintained to a prescribed level by 
using a result of estimating a C/I, the increase of a throughput of a channel, the 
reduction of power consumption, and the decrease of a required storage capacity 
of a storage device of a transmitter, etc., can be accomplished. 



[Claims] 
[Claim 1] 

A mobile communication system using a link adaptation scheme, the 
mobile communication system comprising: 
5 a scheme for transferring to a transmitter whether it is required to 

continually and repeatedly transmit a packet through a decoding and a Cyclic 
Redundancy Check (CRC) every time the packet is transmitted at a low data 
transfer rate at which the packet is repeatedly transmitted; and 

a structure of a receiver for performing a decoding and the CRC only 
10 when packet error probability is equal to or less than a prescribed value through 
estimating a received Carrier to Interference ratio (C/I) of a pilot prior to the 
decoding without need of the decoding each time. 

[Claim 2] 

The mobile communication system as claimed in claim 1, wherein the 
15 receiver comprises a scheme for and a structure thereof for transferring to the 
transmitter that there is no need to continually and repeatedly transmit the packet 
in a case where an error of the packet is certainly predicted through estimating 
the received C/I of the pilot prior to the decoding each time. 

[Claim 3] 

20 A mobile communication system using an Automatic Repeat reQuest 

(ARQ) scheme or a hybrid ARQ scheme, the mobile communication system 
comprising: 

a scheme for and a structure of a receiver for performing a decoding and 
a Cyclic Redundancy Check (CRC) only when packet error probability is equal 
25 to or less than a prescribed value through estimating a received Carrier to 
Interference ratio (C/I) of a pilot prior to the decoding with regard to a packet 
which is first transmitted or is repeatedly transmitted. 

[Claim 4] 

The mobile communication system as claimed in claim 3, wherein the 
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receiver comprises a scheme for and a structure thereof for transferring to a 
transmitter that there is no need to continually and repeatedly transmit the packet 
in a case where an error of the packet is certainly predicted through estimating 
the C/I prior to the decoding as to a packet which is first transmitted or is 
5 repeatedly transmitted. 
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^oii AisffSKH a nnjs asom sesi xHa^ a#si= urns xHy°i c/is ^sshoi 

^Slf S! CRC 3AKfl¥ll HHJS2J ^±1 C/I StOI ^tlf * nH^2#*B§ & 

oishs. sssffc &*pi gjaixia yfe a^oiife ^ssfshoi crcb SAhea. hh^oi a^a^ Efe 

JHS£9 3¥0)li= 2| eh^£1 HHJg! C/IB ¥^S1 &8 AhSSQ. CRC 2W3I- Sife 

9¥ ££];>I0II ACKB a^SK)l BJM Efe JAE^m S^E^ SHI. HSXI S°0 SEfe XH 

a^« s^ea. see 01 mas c/iat e= ¥3&oi saiema^ **e*m xtia^ehoi ss&p- 

H SKHEJ-E AH3L! 2#3h 218 201 ^*!A|£li= SJaiXIfiP- 3¥ NACKB ,£d3IOII •ESSI' 

oi a^s ohoii s^isfxu ema^ ai xHa^s s^ism iHais xhs^ei qai a^E^ sfw 
Baa c/i sioi 5^ gj 311x121 g^aa s^oiife em £fe ma^it fi^ea. 

E 68 HOR A| ±9 Oil AH BS. h 3l3|- DRC 9f ACK, NACK • AFSShOl 3IXR0II Ql 01 EH a^E 

= a^swu ai ema£2i gss s?8fe anaissi £ahe» u&ya. ^ixrohah^ bspi 

£¥EH ACK Efe NACK* ^8 3^ SXH2| HH a£8 IBiD. 3§XI SfB 3 ¥ Wife 3IXR8 

es^i^ a^sns qioieh a^Es hh^s 311^ a^^cK ea^ifc on ^*om saisii s 
^•moi x^ohiihi a^s nH^eixi ^ei&D. xpiooi 4=as im^gjoi tteigs ijoim 

SAhSKM JH3!0| ¥ 65 0 1 ^ CHI &m a#Elfer QIOIEI a#8£]XI &.^a^O| Sib 

aioi eh a#sei g^oiib nma c/ib ^ssfoi drc ei ^ixi^°^ a^&a. qioiei 

a£8£J 3^011= 9^51= m^51 C/IB *§8m Oiaoil C/IStOI SXHshS 01 

aoi 4 h ?i a 3ii xi ^ sh?i S5iixi£[ bisi&a. urns c/i sioi ^?i saixisa m g^oii 
^ ^5§n ^mmn crcb gAism. crc saf w- 2.m-?\ sife s^oiife 31x1^011 ackb a^eFoi 
st^a^s SBAI3I2 sib g^oiife ^ixi^oii drcb a^sFoi 3ii^ e.^a^oF^i &a. b 
of c/i ^§01 §sf§ms ^ta a crc ^M^mm tmmn ackb his a^s 4= aia. as ¥ 
3& was! c/i atoi oi$\ a 311 xi Si3f ui jusi-oi oiaa sfs 3? ^ssm s^iem 31 xr 
oil nackh am a^s gBAi^ja. 8h?i S3jixib maa c/i at £fe v 2 ! atoi eh^ soib 
m a^a^moi as&cm skh^e mai sis 201 sr^AiEife 2i°s ema^i^oii w 

Ei CIS &8 3>feCK S 18 4 b|M£| 0RC QIOIEI a^g 31 ACK, NACK2I 0ISa3||2| 

m oil 01 a. 
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4-bit DRC symbol 


3f ACK /NACK 


0000 


38.4 kbps 


0001 


76.8 kbps 


0010 


102.4 kbps 


0011 


153.6 kbps (short) 


0100 


153.6 kbps (long) 


0101 


204.8 kbps 


0110 


307.2 kbps (short) 


0111 


307.2 kbps (long) 


1000 


614.4 kbps 


1001 


921.6 kbps 


1010 


1228.8 kbps 


1011 ■ 


1843.2 kbps 


1100 


2457.6 kbps 


1101 


ACK 


1110 




1111 


NACK 



fi 10IIAH shorts BHfU, longS 2J mi 2£8 UEUO, 16JH2I ORC fef 
i= 11013* 1111* ACK2J- NACK Oil □gAlgJD. 

¥ SMI AlAIOIIte QSj» HQ. £ 68 ACK 21- NACK* IXtreame 21 hybrid ARQ 

^HaimOII SSI £AHE1 UEIt«a. 3IXR0IIAH 15! 01 ^^£1^ ErSIS! XH^£I C/l» ^ 

ism OI22I ¥3 msa c/i^r ^xhsi^ oi sioiioii v^Ai^ja. ^en^i xHy°i ^se oisoii s 
#9 ssj& hh5L!oi ^msm ^'ssiei a&Aigja. ¥3 nmssi c/i &01 &?i saixisa 

g goon gh eHA| ggg egHSj AigoU a|§H il CRC SAIS £!CI. CRC SAHHr EH^ 2# 

}| SIS 01 S^ojEIS ACKS 3|XR°£ =H^E^o\0\ CH 0|& XH£!£g 5HI SfE^ SHI, HH^ 

:n wase ^ixroii xhs^s a^sa. 2#:i gjfe nn^s eais sain c-iioie 
a ¥3 nisi a c/i» eta ¥3 c/ni &?i saixisci- m?i um^oi 

§^ gj^iixiaa ih?u xhs^s a^am m?i gjjuxiaas nackb s^sioi xh2£« 
s^ism xhs¥ei ah si asswu »ss as Atsaoiiai »9&a. 8rfl siJixife ma a c/ia 

SEfe ¥3 KOI SQI XHSSS^EhS XH Sir 5101 6IGI&IE KH^ 2#3r SIS 301 

AI3fe 2i°£ XH2£5!^0II COS-h 2|2| 3ffeD. 31^21 ARQ SEfe hybrid ARQ£r BBI ^2 

If OISOII C/I 2iS b|j2S°SM| ^sSI 31 CRC SAI2ISS D|£| 0Ij»A|3|H£M| 2 

^21 ±ti\ iJ ?)» XI2AI2I2I §:>!, £<MI>I :>|e{SXI eiffi^ 1 §3>r §i 4 SICK 



^fi§ b|2f It 01 S ^gg UH3g£>^2| S! ARQ SEfe hybrid ARQ2I MEg fi 

?aioii c/i ^sfinis oisskh nH^an^ss &x\m ^ 9im w\ ms.mm 

H CRC» SAI5IHSMI IHy2| XH&IS gJI, S^4:H| £± il £<M3>|2| 3|2|&X| fi^if &± II 



H||3i0| «^ 2£E||= H^£| S^SOilA) 1IH3L10I 3£1 MO[Q i! CRC 

s s§K)i HH^ig mm &£m ms.j\ sifexi £<y:>ioii a^m^ 

ohsi ^iifi s 12 stoi ^ssi oi a oil urns c/i mm m3J ew^soi 
oispi- i cm chi ms.m ai crc sah bie^ su= ^<y:>i ^s. 

[8?S 2] 

M 1»2| ^£PIO|| SICHAH, 

OH SI MSil OISOII ^a E^S C/I SsH EH^°I *»fl8MI OH^Ste 3^ 

eh^s em Ssi is^ aee ^a:>ioii Sssib g*±! as ^a;>i 

[S?S 3] 

ARQ SEfe hybrid ARQ &&!S Algslfe OlSSa Al^gJOII &OiAi, 

&3| xHg a$ sfe XH2# BM510II CHSH 01 a 0)1 ^a WSJ 31 C/I *§S S8H mai 

2WSJSOI gJSff 2t 0|5Ph 1 HHOIIB ^SSf 31 CRC SAhM 5|E^ 51 ^ =£a:>l ?3&. 

[S^S 4] 

HI 3&^| 4^ j\ on ojq^ 

401 x-|g a£ Efe HH5J0II CH8H mif OIS0II C/I S5H HH5L!°J SW^ Sr 

^spi 011^3= i m^s ai^ mm a^& ia;i £a;>ioii a£§n= §j ^a 
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AN transmits data to AT requesting 
maximum data rate at the starting 
point of encoder packet 



AT seaches 1st slot preamble 



AT receives preamble ? 



Yes 



DRC = Tx data rate 



Yes 
_±_ 



AT receives AN data 



AT estimates C/l 



No 



No 



AT reports DRC to AN 



IE 3] 



1slot=1 .67ms 



^ 




1024 


1024 


1024 


1024 


1024 


1024 


1024 


1024 


1024 


1024 


1024 


1024 


1024 


1024 


1024 


1024 



3 8 . 4 kbpo 



76. 8 kbps 



102. 4 kbps 



153.6kbps 



20 4 . 8 kbps ► 



307 . 2kbps I 
14.4 



IE 4] 



v 



Packet 


received 






Combine current packet's symbols 
with symbols of previous 
transmission (if exitst) and sto 
aggregate 


i 




Decode stored aggregate symbols 
and check CRC 



■No 



Yes 
T 



Send ACK 




f 


Pass decoded data to higher layer 




r 


Discard al 1 


stored symbols 



Request retransmission 




IE 5] 



Receving ACK/NACK, changing 
user packet is available. 



AN Tx , 




? 




2 2 S 2 






ACK/NACK ORC 

/ / 


AT Tx , 






No 



AN stops the transmission of currejt 
endcoder packet 



AN transmits data to AT request in£i 
maximum data rate at the starting 
point of encoder packet 



DRC va 



ORC value=Oxf 




[£ 7] 



Packet 


received 






Estimate pilot C/l and add to 
accumulated C/l (if exist) 




r 


Combine current packet's symbols 
with simbols of previous 
transmission (if exitst) and sto 
aggregate 




r 




Oecode stored aggregate symbols 
and check CRC 




Oiscard all stored symbols and 
accumulated pi lot C/l 



NO 



fES 



NO 



Request retransmission 



Send NACK 



